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G.6/50 s/048/61/025/003/003/047 
24,3500 (U3 7,173; /3 $5) B104/B201 
AUTHORS Vasiltyeva, MeAc, Kuprevich, V.¥., Stepanov, I.V. 
(Deceased), and Feofilov, P.P. FB pga et 
TITLE: Single-crystal cathodoluminescence 36reens 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
ve 25,5 now 3, 1961, 321 ~ 323 


TEXT: This is a reproduction of a lecture delivered at the 9th Conference 

on Luminescence (Crystal Phosphore), which took place in Kiyev from June 

20 to 25, 1960. The authors developed and studied single-crystal cathodo- 
luminescence screens, prepared from fluorite (caF,), fluorostrontium and 
fluorobarium, and activated with uranium and varioug rare earths (Sm, Eu, 

Tb, Dy, Ho, Er, Tu). The single crystals were bred in accordance ¢ith 4 
Bridgman and a method proposed by I.V. Stepanov. The activator was depo- 
sited in the form of a first layer of v0,F, or fluorides of the rare earths. 


The green luminescence of uranium-activated screens coulda be excited by an 
electron beam or by ultraviolet light. The color of screens activated with 
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rare earths changed somewhat on the passage from fluorides to fluorostron- 
tium or fluorobarium, and 4 variation of the rare earths gave rise to va- 
rious colors of the luminescence. The spectra of cathodolumineacence of 
the screens were found to be practically identical with the spectra of 
photoluminescence. {The single crystals of the fluorides of alkali-earth 
metals possess a low surface conductivity, and therefore the screens vere 
provided with silver or aluminum films at the excitation side to prevent 
them from being charged electrically. As an example, results concerning 
the CaP,-Eu screen are graphically illustrated in Figs. 1 and 2. Fig. 3 
shows the light yield of the cathodoluminescence of this screen as a func- xX 
tion of the activator concentration at electron excitation (11 kv, j = 


~ 107! a/om-). Fig. 2 shows for two screens the resolytion as 8 function 
of the electron energy at & current density of j = 107 a/cm « The tempe- 
rature extinction of luminescence and the duration of the afterglow were 
determined under ultrav.olet light. Apart from the CaP -Eu screen, where 

a temperature extinction was observable at 50°C, no extinction was observed 
in any of the other screens up to 200°C. The afterglow in Eu-activated 
screens lasted 107° seconds, and 1074 seconds in uranium-activated ones, 
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. Single-crystal cathodoluminescence ..- 


while these times ranged between 1077 and 107? seconds with the other 
screens. When rigorous breeding conditions were observed, screens undgz 
m 


the action of electron rays with current 
conserved the brightness of luminescence 


described are very stable against atmospheric actions and temperature fluc- 
tuations. There are 2 figures and 6 references: 4 Soviet-bloc and 2 non- 


Soviet-bloc. The 2 references to English 


lows: Bridgman P.W., Proc.Amer. Acad.Sci., 60, 306, (1925), Stockbarger D. 


Jey Opt. Soc. America, 39, 731, 1949 
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Sodium carbonate salinization of the soils in the Khachinchay 
alluvial cone, Kura-Aras Lowland. Pochvovedenie no, 1232-37 
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[Voleunie-silireous group of the fernations of the Sakmara 
zone jn the western slope of th Southern Urals! Vulsanoge nn 
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SOURCE CODE! UR/04%13/66/00:0/020/0019/0039 - 


“Acc NR: Apou35dly 
INVENTOR: Klimkovskiy, B. M.; Tkachenko, A. S.; Bondarenko, A. G.; Stepanov, I. V. 
| ORG: None 

| TITLE: A device for balancing forces of inertia. Class 7, No. 186952 

| SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 20, 1966, 19 

i MPIC TAGS: rolling mill, cold rolling, pneumatic servomechanism 


! 
} 
{ 
i 
{ 
| 
i 
i 
| 
| ABSTRACT: This Author's Certificate introduces: 1. A device for balancing the 
' forces of inertia generated during reciprocating motion of the stand in a cold-rol- 
ling tube mill. The unit contains compensating pneumatic cylinders with pistons. 
The initial pressure is automatically controlled with respect to the rate of rolling. 
The installation is equipped with a centrifugal pressure regulator connected to the 
| drive shaft of the stand. Tne regulator valve connects the compensating cylinders to 
| the air line. 2. A modification of this device in which the make-up feed to the conm- 
| pensating cylinders is simplified and made more reliable by elongating the piston 
| Slides which act as the make-up valve and equipping them with ports which connect the ; 
| cylinder cavities to the make-up line. 
| 


| [Cord 1/2 upc: 622. 771.06=755-589-4 | 
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| CC NR: AP6035819 


sating cylinders; 5--air line; 6--piston slide; 7—ports; 5--cylinder cavities; 
Q--make-up line 


1 
| 
| 
| 
j—drive shaft of the stand; 2--centrifugal pressure regulator; 3--valve; --compen= 
| SUB CODE: 13/ SUBM DATE: OhSep65 
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1. Uchenyy sekretar' soveta pervichnoy organizatsit Nauchno= 
tekhnicheskago obehchestva mashinostroitel'nogo savoda, g-Serdodek, 
Penzenskoy oblasti. 

(Serdohsk--Machinery industry) 
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Problams. 


Abs Jour: Ref Zhur-iol., No 2, 1959, 5292. 

Author : Stepanov, h.., Ded Suyerbaycva, G. G. 

Inst : Not givdn.” o 

Title : licthods of Storage and Transportation of Sera 
for Virological snalysis. 

urig Pub: Xazansk. wed. zh., 1957, Wo 2-3, 155. 


Abstract: No abstract. 
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‘wo cases of parasitic larvae of Wohlfahrtia areas Snie 
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1, Iz Kazanskogo nauchno-issledovatel' akogo A{nstituta epid- iolo- 
aii 1 gigivyeny (direktor - doteent N.A-Nemshilova). 
: (TATAR A.S.S.R.~-MYASIS) 
(FLESH FLIBS) 
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‘1. "Nachal 'nik proizvodstva StalingradSkogo traktornogo savoda. 
(Volgograd~-Tractory industry) 
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PRONIN, V.M., inzh.; STEPANOV, K.G., inzh. . 
Organizing intrafactory transportation on hourly, schedule and along 
fixed routes. Trakt.i sel'khozmash. 31 no.2: p37 F na ant 


1. Stalingradskiy Traktornyy zavod. 
(Stalingrad--Tractor industry) 
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Cand Biol Sci - (diss) "Formation of self-pollinating strains of 
corn under the influence of heterologous pollen and the synthesis 
of hybrids based on these strains.” (Data of experimental studies 
1955-1958)." Kishinev, 1961. 31 pp; with jllustrations; (Academy 
of Sciences USSR, Inst of eetcbicey: 150 copies; price not given; 


(KL, 5-61 sup, 185) 
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AUTHOR: Stepanov K, Te A ‘ae 
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L 2576-65 
ACCESSION NR: AR5000948 


shading with 2 or 3 layers of 

@ kept in the dark in glass bottles 
pycnometers (1962), The extracts 
h a Dyubosk colorimet 


increased markedly in proportion to 
stability of extracts decreased with 
Suggested that nitrogen plays a role 
stability, L. Polishchuk, 
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STEEANOV, K.1., dots., otv. red.; PILENKO, I.F., dots., red.; 
VAN'KOVICH, G.N., kand, sol'khoz, nauk; 2AGOKCHA, K.L., 
st. prep., red.; SOKOL'NIKOV, Ye.A., dots., red.; 
STEPURIN, G.F., dots., red. KARYAKINA, I., red. 


[Collection of reports and communications by the students 

of the Kishinev Agricultural Institute] Sbornik dokladov 

4 soobshchenii studentov Kishinevskogo sel'skokhoziaistven— 

nogo instituta. Kishinev, Kartia moldoveniaske, 1963. 79 p. 
(MIRA 17:11) 

1, Kishinev. Sel'skokhozyaystvennyy institut. 
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s/057/63/033/002/019/023 
B108/B186 
AUTHOR: Stepanov, K. N. 
Re ee 
TITLE: On nonlinear longitudinal oscillations of a plasma in a 


magnetic field 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 33, no. 2, 1963, 246 - 247 


TEXT, It is shown that the frequency of nonlinear, longitudinal oscilla- 
tions of a plasma (R. V. Polovin. ZhETF, 31, 3545 1956) in a magnetic field 
does not depend on their amplitude, and that it js equal to the Languuir 
frequency (A. I. Akhiyezer, L. E. Pargamanik. Uch. zap. Khar'kovsk. 05. 
univ., @r. fiz. otd., 1, 75; 1948). . 


ASSOCIATION: ®iziko-tekhnicheskiy institut AN USSR, Khar'kov (Physico- 
technical Institute AS UkrSSR, Khar 'kov) 


SUBMITTED: Apris 4, 1962 
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_ SEEPANOV, Konstantin Mitrofenovich; MYAGKOV, M.M., rede; MALEK, Z.1/., 
ee tenn. red. 


{Introduce the achievements of science snd technology into 
production] Dostizheniia nauki 1 oon - ¥ proizvodstvo. 
Moskva, Izd-vo Vis ’ or 
1. Uchenyy sekretar' soveta pervichnoy organisateil nauchno- 
tekhnicheskogo obshclestva Serdobskogo meshinostroitel*nogo 
zavoda, Penzenekoy oblasti (for Stepanov). 
(Serdobak--Machinery industry) 
(Technology--Information services 
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Was it correct to s4opt this engineering decision. Mlek.i 
tepl.tiaga. 4 no.6:4 Je '69. (MIRA 13,8) 


1. Zaveduyushchiy uchebnoy uchebnoy chast'yu Omskoy shkoly 


neshinistov. 
(Blectric locomotives) (Radi o--Interf erence) 
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Efficiency promoter, Mashinostroitel’ no.11:3 N ‘61. 
(MIRA 14:11) 
(Serdobsk--Machinery industry--Technological innovations) 
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STFPANGVY, KM. inzh. 


Need for an improvement of the control circuit system of the VL23 


1 tive. Elek.i tepi.tiaga 6 no.l:4s Ja ‘62. 
electric locomoti Pp. een 


(Electric locomotives--Desipn and construction) 
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Studies at the Pan-Soviet Scientific Research Institute of Plant Protection, 
Leningrad, in 1949, showed that all parts of the fruits and seeds of lemons fallen 
from trees affected with Deuterophoma tracheiphila [R.4.M., 33, p. 150) are 
- infested by tho fungus. The mycelium was resistant to prolonged low temperature 
(—25°C.). Transport of lemon fruit and seeds from farms with discased trees 
new farms or areas should be prohibited and seeds tested before use, 
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Breranov (K. M.) & Satensnxtwa (V. 1). K nonpocy 0 kopnenott tugerita 

—="igoite rpeven Deaterophoms trachelghila Patel. (On the question of 
Lemon root infection by the fungus Dewerophoma tracheiphila Petri.]—Bor. 
aKypu. (J. Bot. U.8.8.8. = Bol. Zh. 88.8.2}, 39, 1, pp. 103-168, 1954. 


“Two acries of experiments, one in a tes plantation where citrus had not been 
grown previously and the other in a lemon plantation infested with wilt (Deutero- 

' phoma tracheiphila) [R.A.M., 33, P- 350 and next abstract], wero carried out in 
1949-69 by the Pan-Soviet Institute of Plant Protection, Leningrad, U.8.3.R., : 
to determine whether it was possible to infect lemon roots with the fangus in the- 
field, In each series three treatments were given: (a) artificially wounding the | 
collar of year-old Novogruzinsky seedlings on the 9th of June after a period of 
heavy rain; (6) placing green lemon shoots (2 to 6 cm. long) infected with wilt in 
the coil round the collar of the seedlings on 31st May and on the 9th June wounding 
the collar and applying the infected shoots to it; and (c) same aa (6) but not wound- 
ing the collar, In the second series also infected lemon cuttings with copious 
mycelium were applied to the wounded collar of seedlings which had been heavily 
watered before and after (d). Owing to unfavourable climatic conditions the second 
neries was retested in the autumn, Though 17 out of 30 (tea plantation) and 21 
out of 60 (lemon plantation) zecdlings showed brownish colour and were defoliated, 
none showed infection except one of the eight seedlings in (d). In this the entire 
main root and all the lateral roots were infected. In addition, nutural infection of 
lateral roots occurred in one scedling, indicating that some kind of root infection, 
though rare, is pussible in the field. ~- 
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(Plant diseases) 
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VAKIN, A.T., prof.; GOLOVIN, P.N., prof., doktor biolog.nauk; DOBROZRAKOVA, 
T.L., dotsent; ZHURAVLEV, I.1., doktor se)'skokhos.nauk; POLYAKOV, 
I.M.; SOKOLOV, D.V., dotsent; STSPANOV, K.M., doktor biolog.naeuk; 
TUPENSVICH, S.M., prof.; FSDORINCHIZ, N.S., kand.sel'skhokhos.nauk; 
PEDOTOVA, T.I., doktor sel'skokhoz.nauk; KHOKHRYAKOV, M,.K., doktor 
biolog.nauk; CHIGARSV, G.A., kand.sel'skokhos.nauk; YATSENKO, I.P., 
prof. [deceased]; REUTSKAYA, O.Ye., red.; CHUNAYEVA, Z.V., tekhn.red. 


(A phytopathologist's dictionary - reference gook]) Slovar'-spravochnik 
fitopatologa. Moskva, Gos.izd-vo sel'khos.lit-ry, 1959. 414 p. 
(MIRA 13:1) 
1. Chlen-korrespondent Vaesoyuznoy akademii sel 'skokhosyaystvennykh 
nauk iment V.I,lenina (for Polyakov). 
(Plant diseases--Dictionaries) 


(Russian language--Dictionaries) 
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. AUTHOR SITENKO,A-Gos STEPANOV,K-H- 
TITLE On the Oscillations of an Electron Plagma in @ wagnetic Field. 
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Issued: 1 / 1957 


The present work jnvestigates the above mentioned oscillations on the pasis of 


the kinetic theory- 
The dispersion equation: Here the free plasma oscillations of a plasma in @ 
constant and homogeneous magnetic field are investigated. The small oscilla- 


tions of the plasma are described py the linearized kinetic equation: 


? 2 
of eV ot, +55 a — tH = = % where £ (245+) means & gmail} devia- 


tribution function of the electrons from MAXWELL'S function. 
For the electric se1f consisting field B the following equation applies: 
2 > 


AZ - graddiv B= ¢ 7) B/at? = rer ie a 3/at. For the determination of the dis- 
persion equation, the following golution ansatzes are usedi_, 4 
,Uyt) = £(u sk, )e Pa wt), B(#)*) = E(k,” oe Zr - Gt), ge tensor 
of the tielectricity constant depends not only on the frequency w , but also on 
the wave vector Ky i.@e e plasma is a mediun with dispersion as to space and 

i @ and k in 
the plasma 4g written down. In the general case it is very complicated ana there- 
fore only the limiting cases of the weak magnetic field ( Wy << St ana of 
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gurn.eksp. 4 teor-fis,31,fase-4» 642-651 (1956) carp 2/¢ pa - 1918 
‘low temperatures” ( G3. ? ks) are investigated. For these limiting ca#se° the 


dispersion equation and the refraction indices of the ordinary and extraordinary 


waves are determined. 
There then follows the investigation of the resonance case G)~ Gye The compo- 


nents of the tensor of the dielectricity constant are determined and inserted 


into the ais tion. tromagne ti damped at we 
han mal correc- 


versal waves; 1 j iting case n >> 
Longitudinal wave in the plasma and its dispersion equation 4g wri 
In the case of i o ¢ = Q) the magnetic field exercises n0 influence on 


atures there exist 

g which corresponds, 
of a certain 
the presence 


the waves which are propagated along this field. 
two eigenfrequencies of the plasma osci 

to these frequencies is determined. 

frequency domain are able to propagat 

of a magnetic field. 
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TITLE: U.. the rropagatio: of electromagnetic waves in Al.ost Periodic 
Viave Guides (Oras sroutranenid elektromaznitnysh voln v volnovo~ 
Gaxh, biiakins k seriocicneskim) 


PERIODICAL: Sharad Po anienes Koy Ficiki, 1957; Viol. 27, Be Ts bee 4478-1481 
(USS) 

AJSTRACT s Tne propagation of electromagnetic waves in a chain or endovibra- 
tors connected wiva each otner by siaxil holes ana in wave guides 
"loaded" ith dielectric éisks is investigated. It is assuned 
taut the systems are aluost periodic. At first the cyuations for 
tne wave-propagation in the chain of exdovibrators are derived and 
the wave propagation with a tre vency near to the transaissior- 
pand is invcstige ted. Then the ave propayation in the wave gaice 
loaged with @ielectris disks is investigatec and the systea of 
equations Tor jt is cerivec. Finaliy the cifferentias « saticens 
with slowly var, in, eoerficients are solved. There are 4 references, 
6 of which are Soviet. 
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‘Phe Strony Focusing in Linear electronic Accelerators. 


(Sil'naya fokusirovka V lineynykh elektronnykh iskoritelyakh-Russian) 


AUTHORS Stepanov, heNes Sharshanov A-A-s 
TITLE 
PERIODICAL Zhurnal Pexhn.Fiz-,1957,Vol 


ABSTUACT 


27,r 8ypP 1863-1869 (u.S.5.R.) 


The radial notion of a strongly relativistic electron in 4 Jinear 


accelerator with strong focusing is investigated. wagner ic quadra- 
poles are avsorbed along the accelerator.This is carried out in 
gach a way that the nth sector consits of two yuadrupoles of a 
Length of 4,(each) -The quadrupoles create a magnetic fields 


Hy= +Hiy » H = +Hx 


The plus sign refers to the f 
lens.The first defocuses ind 


BH. = 0 
Z 


jrst and the minus sign to tne second 
irection J and focuses in direction X- 


The second focuses in direction Jy and defocuses in direction x The 


authors show that for the focu 
rator by means of magnetic qua 
magnetic fields with a gradien 
le length of Tnr72o -— 200 Gms 


( 4 Slavic references js 


sing of electrons in a linear accele- 
@rupoles it is necessary %0 produce 
t Hi 10-50 Gauss/em and a quadrupo- 
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_ AUTHORS: Stepanov, Ks Nea Tkalich, V. Se g0V/57-58-8-28/37 


TITLE: On Electron Plasma Vibrations in External Electric and 
Magnetic Fields (0 kolebaniyakh elektronnoy plazmy vo 
vneshnikh elektricheskom i magnitnom polyakh 


PERIODICAL: (casn)- tekhnicheskoy fiziki, 1958, Nr 8, pp. 1789 - 1800 
USSR 


ABSTRACT: This paper gives an account of the study of the propagation 
of electromagnetic waves in a plasma placed in cross-wise 
arranged electric and magnetic fields. The thermal motion of 
the electrons is taken into consideration and the behaviour 
of the plasma waves is studied in detail. The fundamental 
equations are laid down and formuia (19) for the dispersion 
is deduced. Several limiting cases involved in this equation 
are examined. Formulae (39) - (42) are deduced. They take ac~ 
count of the influence of the collision of the electrons with 
heavy particles per gap width (na shirinu razryvov). In the 
final part the vortex field is also considered (rot EB #0) 
and the dispersion relation (46) for this case is obtained. 

Card 1/2 The refraction index of the plasma waves is computed from (46). 
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sov/57-58-8-28/37 
On Electron Plasma Vibrations in External Electric and Magnetic Fields 


All solutions of (46) in the entire frequency range, for which 
(46) is valid, can only be obtained, if E, = O- A. Ie 
Akhiyezer suggested the problem and supervised the work, Yae 
B. Faynberg and A. G. Sitenko discussed the results with the 
authors. There are 9 references, @ of which are Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov (Physical and 
Technical Institute,aS USSR, Khar'kov) 
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Translated from: Referativnyy Znurnal Fizika, 1959, Nr 8, p 194 (USSR) 


AUTHORS : 3jtenko, A.G., Stepanov, K.N. 


VLTLE : on the Interaction Between a Charged particle and an Electronic Plasma 


PERIODICAL: Uch. zap. Khar'kovsk. un-t, 1998, vol 98, Tr. Fiz- ota, fiz.-matem. 
fak., Nr vs PP 5-13 


sses of a charged particle moving in 


computations allowance is made for 
f VR Se (Se 1§ the 
then the 


ABSTRACT: The article computes the energy lo 
a plasma with velocity V. In the 


the thermal motion of poth electrons and ions. 
ity of the thermal motion of the electrons) P 
gnteraction of the particle with 
f interaction with 


average veloc 
losses are principally caused by the 
the electrons. When Se 7 V >7 Si the contribution © 


jons becomes subs tantial, 


(m and M are rhe on and ion respectively) _ The 
determination of the magnitude of the losses 4g also given for the cas? 
of highly degenerated electronic gas and for the case where the plasma 
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On the Interaction Between a Charged Particle and an Electronic Plasma 


moves aS a whole, Neither the thermal motion of the electrons nor the effect of the 
ions is taken into consideration in the case of an external permanent magnetic field 
being present, In this case the energy losses due to distant interactions represent 
Cherenkov radiation, The bibliography has 9 titles. 
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8 eee 


The Kinetic Thecry of Magnetohydrodynamic Waves 
(Kineticheskaya teorlya magni togidrod: nanicheskikh voln) 


Zhurna? exsperimental'noy i teoreticheskoy fizixi, 1958) 
Yole 24, Nr 5, poe 1242 = 1301, (USSR) 


ABSTRACT: This paper discusses the kinetic theory of magnet ohydro- 
dynamic waves which propagate in a piasma under an arbitrary 
ansle with respect to the direction of tne external magnetic 
field. The "close collisions" (short-range collisions), which 
camp the waves, are not taken into account in this paper. 
some previous papers are mentioned. For any values of @ the 
influence of the "close collisions" will be insignificant 
a Veollision » Here Vogiiision 

of the collision, and & denctes the frequency of the 
magne tohydrodynamic waves. The first part of this paper 
deals with the dispersion equation. The frequency of the 
electromagnetic waves in a plasma constting of electrons 
and singly ionized ions is assumed to be sufficiently high 
to neglect the collision integral in the kinetic equation 


denotee the frequency 
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4 
for the small deviations £ (?, 7, t) of the distribution 
function of the kind a from the equilibrium value fon’ 


(The indices « = e anda-= i denote electrons and ions.) 
The equation which corresponds to these assumptions and an 
equation for the electric field strength are given in an 
explicit manner. The calculations are discussed step by 
step. Expressions are given for the components E44" Eyo9 


and & The kinetic equation may be found for 


Eyas €53) 


various cases which correspond to limit values: 


as 


a) propagation of magnetohydrodynamic waves parallel to the 
magnetic field. Assuming @ = 0 one finds Ea, = fo 


2 

= = = ' - - = 
E43 = Ep3 =O Ey3 7 0 no ey, AV meyn =O 
The last mentioned relation represents the dispersion 
equation for the ordinary and for the extraordinary 
electromagnetic waves (which are purely transverse waves 
in the case @ + C). Formulae are then given for the re- 
fraction coefficients of the ordinary and extraordinary waves. 
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The Kinetic Theory of Magnetohydrodynamic Waves SOV/56-34-5-35/61 


b) propagation of magnetohydrodynamic waves under the 
small angle ® .1 with respect to the direction of the 
magnetic field. Damping is increased by diminishing the 
phase velocity. 


c) @ 1 Expressions are given and disuussed for the re- 
fraction coefficient of the ordinary wave. 


d) propagation of the extraordinary wave in the case @ 1. 


There are 10 references, 7 of which are Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
Physical-Technical Institute, AS UkrSSx) 
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6 ae S04 /56-35-1-42/59 
On the Damping of Electromagnetic Waves in a Plasma Which 


is Pyaced in a Magnetic Fieid (O zatukhanii elektronagnitnykn 
voln v plazsme, naknodyashcneysya V magnitnom poe 


PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy fiziki, 1958, 
Vol. 35, Nr il, pp. 283 - 284 (USSR) 


ABSTRACT: Tre dampin:s of a high-frequency electromagnetic wave in a 
totally ionized. plasma is usually defined by the frequency 
of the collisions of the electrons with the ions 


/9 
= 2\2n etn t/a 2n/?, e dezotes the charge of the 


V ore 
electrons, M, - their mass, nN, - their density, T - the 


temperature of the plasza, and L - the Coulomb (Kulon) 
logarithm. For hign temperatures and low densities of the 
plasma jp is low. In this case the damping y of the electro- 


magnetic waves (which is caused by the thernal motion of 
the electrons) can be essential. A rather long axplicit 
Card 1/2 exoression for the damping coefficient y and an equ:tion 
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for the frequency @ of the wave are siven. Several numerical 
results are then given and discussed in a few lines. The 
autnor thanks A.I.Akhiyezer and Ya.B.Faynberg who discussed 
the results of this paper. There are 4 references 
which are Soviet. 
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(Physico-Technical Institute of the AS Ukrainskaya 352) 
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tuere exist also low-frequency oscillatio 
rons and ions. Tonks and Langnuire 
deyev (Ref 2) and others developed a theory 
y oscillations. In the present paper 
witudinal electron-ion oscillations in 
which igs in an external constant 


the unlimited (plasma) gpace, 
. are investigated. First, a 


and homogeneous magnetic field 


dis¢ersion equation is set up for small 
consists of electrons and singly charged ions). 


‘he equ.tion has the following form: 
> 7 

+C <0; n't = ke/w! (k = wave vector, w' = W- iy). 

the coefficients is given in the author's 

rs . , 

previous paper (Ref 3). For AC@',k) = 1+ K 


S0V/56-55-9- 14/50 


requency Plasma Oscillations in a Magnetic Field 
(Nizkochastotnyye tolebaniya plazmy ¥ magnitnon pole 


noy i teoreticheskoy fiziki, 1958, 
Tol 35, Nr 3, PP 1155-1160 (USSR) 


requency electron oscillations in the plasma 


ns with the partici- 
(Ref 1), 


ple sma oscillations 


+K, = 0 
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(longitudinal oscillations, curl 


ap(according to Stepanov and 


E 0) K Co = e,i) is set 


(Refs 3, 4)) as a 


Gordeyev 


funetion of 0 (angle between the camnetie field direction 


4 td a a t 
G ani a oft 
fe and Kk), and Wr (@ 5 ely 


and -charse ragpectively ° 
5 


and i te ions. Sais 


the temperature of the 
electron density No: 
and t, where 


n 


integral (for a complex argunent 


f(z,t) according to reference 
and Terent'yev) expanded ina 


approximation is written down. 
the case a) 


vestigated only for 


mot, i 
ohe 
eapression for Ky 


particie gas T and 
ig transformed into 


ie ant e@ = particle-nass 


iniex e applies to electrons, 
waich contains also 


the equilibrium 
a function of 8, z 


a : . 
2? = (@! - nai)/ 2 kv,c08 0, and the Gaussian error 


\ is written down for 

5 (integral tables ly Faddeyeva 
series, and for 2 4 small 

he dispersion equation is in- 
of weak magnetic fields 


: . ee ’ 1,8 ty OYE 
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6 of which are Soviet. 
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TITLE: 
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ABSTRACT: 
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5/2000 
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on the Penetration of an 
(0 proniknovenit elektroma 


ghurnal eksperimental 
5» PP 14 


homogeneous electron 
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vertical to the 


quantities 


poundary 
the semi-space 


plasma boundary 


tnoy 


571-1460 


silin (Ref 4) and Sha 
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and further the frequency 
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a Plasma 
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(USSR) 


) already investigated the 
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+. The author 
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magnetic field H, is 


nis take 
the externas 


The time-dependencé of all 
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subjected to mirror reflecticn 


w& 


CIA-RDP86-00513R001653210004-9" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210004-9 


On the Penetration of an Electromagnetic Field SOV/56=36-5-23/76 
Into a Plasma 
on the plasma boundary, an expression may be obtained from the 
equations of motion for the electron- and ion distribution 
functions and from the Maxwell equations for the strength of 


the electric wave field g(* (z), with the aid of which formulas 
for the penetration depths of the magnetic and the electric 
field may be computed. The author thanks 

A. I. Akhiyezer and M. Ya. Azbel! for tneir valuable advices, 
There are 2 references, 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 


(Physico-technical Institute of the Academy of Sciences, 
Ukrainskaya SSR) 


SUBMITTED: November 15, 1958 
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AUTHORS: Dolgopolov, V.V.: Stepanov, K.M. 
eT FU, 
TITLE: The Damping of Magneto-Hydrodynamic Waves in a Rarefied Plasma. 


PERIODICAL: Ukrayins'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. 1, pp. 59 - 64 


TEXT? This article deals with the propagation of magneto-hydrodynamic waves 
in an unlimited plasma consisting of electrons and ions. The investigation is 
based on che kinetic theory and allowance is made for the "close" collisions be- 
tween the particles of the plasma. A description is given of the perturbation 
of the plasma by a magneto-hydrodynamic wave with a small amplitude. This wave 
passes through the plasma by small deviations fy (r,p,t) of the functions of the 
distribution of electrons and ions along coordinates and pulses. The functions « 
ft are determined from kinetic equations (1), where the collision integral 
was taken in Landau’s form (Ref. 5). The self-coordinated electrical field 1 Pe 
determined from equation (2). The equations (1), (2) are solved according to 
Fourier-Laplace's method whereby a dispersion equation is found which connects 
the complex frequency « and the wave vector k. The solution of equation (1) for 
the Fourier-Lapiace's components is effected in the form of an expansion in a row 
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The Damping of Magneto-Hydrodynamic Waves in a Rarefied Plasma 
according to the degrees 2, (wis the damping coefficient) - In the case of the 
propagation of wav Ho, the dispersion equation for magnu2to-"- wer 
O (vs - effective frequency <" 

e dispersion equati~ 


collisions 


glected for waves with a high phase speed, when 
2 
~ My the ion-ion collisions make the 


veh. sp =VA 2 Le In the case of YA ‘= 
ollisions- In the case of Van 
s is determin- 


in (13) is conditioned by electron 
by the collisions of elec- 


second by petween electrons, the third 
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‘.+ Damping of Magneto-Hydrodynamic Waves in a Rarefied Plasma 


‘ e ,1 
A) 
t {th ions. It follows f 13) that in the case of Vo= Vepv; Ou 
rons w ns ollows from (13) tha e case rs oovi i 


the damping of magneto-hydrodynamic waves is determined only by electron-ion col- 
lizions (the first itém in (13)).- In this case, the waves propagating perpendic- 
ularly to Hy become damped approximately in the same way aS waves which are pro- 
¢ 2&yO*y then the damping of waves is de- 


pagating along Hp. If, however, v ro 
termined by the two last items in (13). In gs instance, the waves propagating 


across the magnetic field are damped more intensely than those propagating along 

the magnetic field. The calculations made show that the dissipation of the energy // 
of magneto-hydrodynamic waves in a rarefied plasma which appears as the result of 
the "close" collisions of particles, may prove to be considerably higher than it 

{4s indicated by the phenomenological theory (biliquid specimen of the plasma) 

making allowance only for the electron-ion collisions. There are 5 Soviet refer- 


ences, 


ASSOCIATION: Fizyko-tekhnichnyy instytut AN URSR (Physico-Technical Institute, AS 
UkrSSR). 


SUBMITTED : June 20, 1959 
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TITLE: On the Motion of a Strongly Relativistic Electron in 4 
Linear Accelerator nder the Action of Random Disturbances 


PERIODICAL: | Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No- 8, 
pp> 975-980 


TEXT: The author studies the transverse motion of a atrongly relativistic 
electron in a very long linear accelerator under the action of forces 
caused by the statistic compensation errors te) 

field and by the appliances of the accelerator sections 

fies the differential equation (1) for the deviati 

accelerator axis, and therefrom obtains equations ( 

mean value of the fluctuations and the mean value of the square fluctuations 
of the disturbing random force acting upon the electron are given by (6). 
Formulas (11) and (11!) are then derived for the mean square deviation of 
the electron beam. It is then established that the Fokker-Plank-Kolmogorov 
equation supplies the probability density for the distribution function, 
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Random Disturbances 


and that the deviation of the electron beam lies within a certain range. 
Formulas (25) and (28) are obtained by an extensive expansion for the 
distribution functions and mean values. It follows from the foregoing that 
the deviation of particles under the action of random forces in the case 
where the energy increases no more in the section 2 > 2, becomes larger 


much more quickly than in the case of the particle energy increasing also 
in this section (the z-axis being the accelerator axis). This effect is 
related to the relativistic masse increase on acceleration. The author 
thanks I. A. Grishayev, 0. V. Kovalev, and N. N. Mocheshnikov for their 


fees 


discussions of results and advice given. There is 1 Soviet reference. 
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TITLE: Magneti© sronpatraniund of a Restricted Plasma 


——————— 


PERIODICAL: ghurnal ekeperimental ney i teoreticheskoy fiziki, 4960, 
Yol. 38, No» 5, PP: 4564 - 4568 


TEXT: The -present paper is 4 contribution to the topic of controlled 
thermonuclear reactions (energy equilibrium in the thermonuclear reac- 
. t 


perature plasma placed in a strong magnetic field. For this purpose: 
is assumed that the magnetic pressure Py 4g much higher tha” the pres~ 


sure p, of the electron 688: Py? Pe + Py (py, jon gas pressure) is a 


necessary condition for the formation of equilibrium plasma configura- nV 
4ions ys which guarantees the sta {lity of the configuration: The electron 
plasma considered moves in the field in 4 spiral along the jines of 

force, emitting electromagnetic waves of the frequency (1): 
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Magnetic Bremsstrahlung of a Restricted Plaeme 3/056 60/038/005/030/050 
3006/3070 
= su,,/(1 - vyn4co8 e/c), 8 = 4,2.-- @ * eH/mc, the electron gyro- 


frequency; ©: m, and Vp» the charge,» mass, and the projection of 3% onto 
ne respectivelys ny? the refractive index of the two normal waves (the 


ordinary and the extraordinary) which can be propagated in the plasma3 
©, the angle between H and the direction of propagation of the waves) > 


It is further assumed that 6 = v,/¢ = (a fac’)! 2@4 te temperature 


of the electron gas) It is assumed that the waves corresponding to the 
first harmonic of equation (1) propagate in the plasma, that is, for 


them n> 0. That is the case irQfah 1. Then, n,~1 and © ~ 80, . ox 


(Q - Langmuir frequency of the electron). The whole radiation consists 
of single lines (9 2q? woe) which are broadened on account of the 


Doppler effect, and have 4 half-width of bo~ 80,8 cos @. Only the case of 


non-overlapping harmonics 18 considered here. Singularities of the 
magnetic field lead to additional line proadening- The authors agsume 
that the singularities are sufficiently small so that Au/H* 8; and the 
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field may be assumed to be homogeneous. Under these assumptions, the 
propagation of waves with O~ 80, (which are strongly absorbed in the 


high-temperature plasma - cyclotron absorption) is studied, that is to 
say, the tensor components of the dielectric constant (E55) are deter- 


mined. Then, expressions for the attenuation factor are derived for two 
special cases. The emissivity of the plasma is investigated, and some 
expressions are obtained for the total and individual intensities of 
radiation. The problem of the intensity of thermal radiation in the re- 
gion of resonance frequencies is discussed in the last section of the 
paper. An investigation on the same lines was earlier made by 

Vv. L. Ginzburg and V. V. Zheleznyakov. A. I. Akhiyezer, M. A. Leontovich, 
and Ya. B. Feynberg are thanked for discussions. B. A. Trubnikov is 
mentioned. There are 10 references: 9 Soviet and 1 Australian. 
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with by Ae A. Vedenov and R. Z. Sagdeyev- In the approximation 


> > 
jw] Quy 5 a Qos where Kk is the wave vector and A ie eH /mc: 


and when the Van Alfven velocity is low compared to ¢, the dispersion 
equations for the electro-magnetic waves in a plasma decompose in (4): 


2.2 2 2 ar 
n“cos @ - £,, = 0, and (5)s n - &55 = E53/E53 = 0; Eig terete? the 


tensor of the dielectric constant, mn = ke/ut, wh = We 4fs @ - the angle 
between k and i; the index da refers either to electrons (e) or ions (i). 
The values of Eij are defined by the equations (6), and the integrals 


occurring therein are also given. The frequency of the ordinary magneto- 
nydrodynamic wave, which is analogous to the Alfven wave in magneto- 


aydrodynamics, is described by equation (4), Herefrom it is possible to 


obtain an explicit expression for w'*, which is equal to that obtained 
in quasinydrodynamic approximation. (5) determines the frequency of the 
Nextraordinary® magnetohydrodynamic wave and the "sound wave" (which “ 
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analogous to the fast and the slow magnetoacoustic wave in magnetohydro- 
dynamics)» In the following, this dispersion equation (5) is applied to 
several special cases, and it is shown to what extent simplifications 
may be obta-ed in this case: a) strong magnetic field, b) highly non- 
isothermal plasma, c) the thermal energy of motion in the direction 
parallel to B, is considerably greater than in the direction that is 


perpendicular hereto, d) this energy is considerably greater in the 
direction perpendicular to H than in the direction that is parallel to 


Bo and e) lu} az | kuvyal- The authors finally thank A. I. Akhiyezer, 


v. F. Aleksin, Ro Vo Polovin, and Y. I. Yashin for advice and discussions. 
There are 1 figure and 6 references: Soviet and 2 British. 
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Passage of 4 b 
the excitation of electromsg- 


The di stribution function 


function of particles on 


distribution 
netic waves in a plasma is considered - 
is chosen in the form 
y 2 
no (vi exP [.(v__=vo) (1.5) 
<e a | 2v. a x 
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for plane waves in the 


where VT * \ 34 ‘ 


» the density ° 
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system plasma-beam has the form 
(2.1) 
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Zo 9/? cos? 95 ms 9a’? sin? sf, 1s \=0 
3 ( AO py (9S Rk, Yo) . 
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o— 80 ,— F, V9)" 

is assumed; its solution is sought in the form 

i sve? stint EB, Vi! ee k Vo + sq! (3.5) 
te vek Yo? sy is not close to the eigenfrequency Wy 
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